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INTRODUCTION
The Radiopharmaceuticals Research and Production Facility (UPPR) at the Nuclear Technology Development Center of National Nuclear Energy Commission (CDTN/CNEN) produces traditional and new radiopharmaceuticals in a cyclotron facility for positron emission tomography (PET) use.
A small animal scanner is used in pre-clinical studies in the development of new radiopharmaceuticals or in new applications of traditional radiopharmaceuticals.
The radionuclides used in research activities at UPPR have short half-lives and are not sealed sources. The injection of correctly measured activity is a way to guarantee that an inconclusive imaging can result and the small animals and patients will not receive a radioactive dose beyond what is necessary.
In this context, activimeters (or dose calibrators) are essential instruments to verify the activity of the radiopharmaceutical after its production and also before the dose administration in small animals or humans for molecular imaging.
This instrument has to be used by trained professionals and has to have its benchmarking performed frequently, which is essential to guarantee the measurements reliability [1, 2, 3] .
The aim of this work was to evaluate the performance and reliability of the activimeters used at the UPPR/CDTN by carrying out constancy tests within a quality assurance program, based on the CNEN-NN 3.05 Brazilian standard [4] and the manufacturer's manual [5] .
MATERIALS AND METHODS
All experiments were carried out at the Radiopharmaceutical Research and Production Facility (UPPR/CDTN/CNEN).
Equipment description
Two CRC®-25R, Capintec Inc activimeters were used and both consist basically of readout display, a well type ionization chamber and respective dipper device, as illustrated in Figure 1 [5] . Figure 2 . All have a long half-life and similar energy range to the gamma energy emitted by radionuclides produced or used in experimental routine. The results of both instruments for daily, semiannually and annually tests were compiled and are presented in next section. The data set presented comprises one year of tests: from 2016 to 2017.
In addition, environmental conditions like temperature and air relative humidity were followed during the period of tests. The equipment manufacturer establishes environmental conditions limits: the instruments should be placed where the temperature is stable within a range of +10°C to +30°C and the maximum relative humidity is 90 % [5] .
RESULTS AND DISCUSSIONS
In this section, the results for physical inspection, daily tests, and accuracy, precision and linearity tests are presented.
Room temperature varied between 18.1 °C and 23.1 °C and air relative humidity was always between 34 % and 46 %. The environment conditions observed were within limits established by manufacturer over the period evaluated.
Physical Inspection and Daily Tests
Both equipments presented good conditions in physical verification, without any structural damage. All devices and reading display worked properly.
In the all daily tests for both activimeters throughout evaluated period the parameters detector bias voltage, background radiation, zero adjustment and data check showed the message "OK" to continue, which indicates that they are working properly.
The results of auto zero, background and detector bias voltage checks for both activimeters are shown in Figures 3, 4 and 5, respectively. 
(Upper and lower limits are established by manufacturer).
The only result above 0.20 MBq was due to the presence of other radioactive sources when background test was performed. The equipments are located in different laboratories: one is in the radiopharmacy, activimeter A and the other is in the molecular imaging laboratory, activimeter B. However after the stabilization time of 30 minutes recommended by the manufacturer both activimeters had the performance results within the recommended limits. Table 4 shows results for accuracy and precision tests for both instruments. Results showed that the systems are accurate and precise in this period. Figure 9 presents results of the linearity test for the activimeter A. The results show a linear behavior in a large range of activity (0.29 to 250 MBq) for the tested activimeter. Linearity test of activimeter B will not be presented in this work.
Repeatability Test

Accuracy and Precision Tests
Linearity test
CONCLUSION
The obtained results indicate that the UPPR's activimeters were stable over period evaluated.
All values are within the limits presented by the manufacturer´s manual and national standard for all tests done. This stability is of major importance for the reliability of all processes involved in molecular imaging.
In addition, a benchmark checklist was prepared to guide users and record the results of quality assurance testing to monitor the equipment performance. This task is part of the quality assurance program implemented at UPPR.
